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^ (57) Abstract: An outer coat protein is purified from highly purified Mirafiori lettuce virus and its partial amino acid sequence is 
^ determined. Based on the amino acid sequence data thus determined, a primer is designed and employed in a polymerase chain 
reaction. Thus, a DNA encoding the outer coat protein of Mirafiori lettuce virus is cloned and its primary structure is clarified. By 
effecting 5' RACE with the use of a primer designed based on the sequence data thus obtained, pluml DNA molecules encoding 
1^ outer coat proteins of Mirafiori lettuce virus are isolated and their primary structures are successfully determined. It is found out 
2P that, using the same, a Mirafiori lettuce virus-resistant plant can be constructed and the infection with Mirafiori lettuce virus can be 
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<221> CDS 

<222> (87).. (1400) 
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gattattttt taaaaatata acaagctcat aagaaaacaa cttctccact caaaagtgaa 60 

tcttttcaaa gaaaaacaaa gtcaca atg tea gga gta tac aag gtt tec gga 113 

Met Ser Gly Val Tyr Lys Val Ser Gly 
1 5 

att cag tot ate ttg caa aaa gat gtg act tec gaa gga gaa aca got 161 
lie Gin Ser lie Leu Gin Lys Asp Val Thr Ser Glu Gly Glu Thr Ala 
10 15 20 25 

att eta att tet ett ggt etc atg aca aaa gaa gag aag cct gtt cot 209 
He Leu He Ser Leu Gly Leu Met Thr Lys Glu Glu Lys Pro Val Pro 
30 ; 35 40 

gca aaa atg gee atg gtg gea tet gea aaa gca aac tea ate ate ttt 257 
Ala Lys Met Ala Met Val Ala Ser Ala Lys Ala. Asn Ser lie He Phe . 
.45 50 55 

gtt teg gaa gat ggc tet ttg tet ttt gaa get cca aaa gaa aca gga 305 
Val Ser Glu Asp Gly Ser Leu Ser Phe Glu Ala Pro Lys Glu Thr Gly 
60 65 70 

gag ace age aaa cca gga gag aag aaa gag gaa aag aag gta gaa gtg 353 
Glu Thr Ser Lys Pro Gly Glu Lys Lys Glu Glu Lys Lys Val Glu Val 
75 80 85 
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gga gtc aag ttt cct ttc age gca gcc aaa gta aag gag eta att gaa 401 
Gly Val Lys Phe Pro Phe Ser. Ala Ala Lys Val Lys Glu Leu He Glu 
90 95 . 100 105 

ggg aaa agt ett act ttg gat eag gac aaa ate caa aaa gtg ctg gaa 449 
Gly Lys Ser Leu Thr Leu Asp Gin Asp Lys He Gin Lys Val Leu Glu 
110 115 120 

gaa tat gtt aag aat ttg cca agg act get gag act tac aaa eea aaa 497 
Glu Tyr Val Lys Asn Leu Pro Arg Thr Ala Glu Thr Tyr Lys Pro Lys 
125 130 135 

gag att gag ate aaa tgt tte aag ggt gtt gac ttc agt ata age agt 545 
Glu He Glu He Lys Cys Phe Lys Gly Val Asp Phe Ser He Ser Ser 
140 145 150 

ttg ett tct tea ggg ace aaa ate tta gat get att ctt tac agt act 593 
Leu Leu Ser Ser Gly Thr Lys He Leu Asp Ala He Leu Tyr Ser Thr 
155 . . 160 . 165 . 

tac aag gat tea gca gag cac aac ttc ata ttt gat gtg aaa gtt eta 641 
Tyr Lys Asp Ser Ala Glu His Asn Phe He Phe Asp Val Lys Val Leu 
170 .175 180 185 

tct cct gat ttc ate gat age aag tta etc gtg aac aac ate gaa aca 689 
Ser Pro Asp Phe He Asp Ser Lys Leu Leu Val Asn Asn He Glu Thr 
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190 195 200 

ggc aat cga gca ate aaa gca get ttc tgt ctt gtt tac aat caa ggt 737 
Gly Asn Arg Ala He Lys Ala Ala Phe Cys Leu Val Tyr Asn Gin Gly 
205 210 215 

gga ttg cca -tea aag acg agt gaa gaa cga oca eta tct aag ttt gta 785 
Gly Leu Pro Ser Lys Thr Ser Glu Glu Arg Pro Leu Ser Lys Phe Val 
220 225 230 

aga gaa acg ata ttc cgt gag aaa gat etc aaa get aac gag tta tgt 833 
Arg Glu Thr He Phe Arg Glu Lys Asp Leu Lys Ala Asn Glu Leu Cys 
235 240 245. 

gaa tat etg tea tea gca gat cet tct ttg ttt cea agt eaa gte ttt ,881 
Glu Tyr Leu Ser Ser Ala Asp Pro Ser Leu Phe Pro Ser Gin Val Phe 
250 255 260 265 

ttg aaa ate tea ctt gaa aac ctt cct act gag gtt tea. tea cgt tgc 929 
Leu Lys He Ser Leu Glu Asn Leu Pro Thr Glu Val Ser Ser Arg Cys 
270 275 280 

aag atg teg att gcg ggc aac aaa gca atg aga tat gca etc tta get 977 
Lys Met Ser He Ala Gly Asn Lys Ala Met Arg Tyr Ala Leu Leu Ala 
285 290 295 
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caa aag ttt gac aaa gat gaa att cca gtt cca aca gaa gtg aat cct 1025 

Gin Lys Phe Asp Lys Asp Glu He Pro Val Pro Thr Glu Val Asn Pro 

300 305 310 

aca act age tea gaa tac atg cag aaa aag gag aaa ata gaa aaa gca 1073 

Thr Thr Ser Ser Glu Tyr Met Gin Lys Lys Glu Lys He Glu Lys Ala 
315 320 325 

aaa aag ata gtt gat gtt eta tgt tot ctt get tct gac ttc cag gca 1121 

Lys Lys He Val Asp Val Leu Cys Ser Leu Ala Ser Asp Phe Gin Ala 
330 335 .340 345 

caa gtg aaa atg cat cct etc tec cct gag aga tea teg agg aag aat 1169 

Gin Val Lys Met His Pro Leu Ser Pro Glu Arg Ser Ser Arg Lys Asn . . 

350 355 360 

ttc act ctg caa ttg act tct gca att gtt act tea ctt tec tac aaa 1217 

Phe Thr Leu" Gin Leu Thr Ser Ala He Val Thr Ser Leu Ser Tyr Lys 
365. 370 375 

ggg ^gg tta gac atg aga aaa gca ate gaa gag aaa aag. ata gag get 1265 

Gly Arg Leu Asp Met Arg Lys Ala He Glu Glu Lys Lys He Glu Ala 

380 385 . 390 

ttc aaa aga gat gaa aat ata ttt gga agg tta aat get ctt gga caa 1313 

Phe Lys Arg Asp Glu Asn He Phe Gly Arg Leu Asn Ala Leu Gly Gin 
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395 400 405 

ccc acg ttt cct gtt ctg act aac gca gat get gac ttt tct gaa ttg 1361 
Pro Thr Phe Pro Val Leu Thr Asn Ala Asp Ala Asp Phe Ser Glu Leu 
410 415 420 425 

tea gtt gag gee gtg aag aca get tac gga aag aaa tga gggcagaatc 1410 
Ser Val Glu Ala Val Lys Thr Ala Tyr Gly Lys Lys 
430 . 435 

ggagtgaata gtgaagaatg tggaattgtg gacagatttg cttttttccg cttatccttt 1470 

gcgataggga gtatgtgaac tgatagtttt aataaaaaac tatc 1514 



<210> 2 .. 
<211> 437 
<212> PRT 

<213> mirafiori lettuce virus 
<400> 2 

Met Ser Gly Val Tyr Lys Val Ser Gly He Gin Ser He Leu Gin Lys 

15 10 15 

Asp Val Thr Ser Glu Gly Glu Thr Ala He Leu He Ser Leu Gly Leu 

20 .25 30 . 

Met Thr Lys Glu Glu Lys Pro Val Pro Ala Lys Met Ala Met Val Ala 
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35 40 45 

Ser Ala Lys Ala Asn Ser He He Phe Val Ser Glu Asp Gly Ser Leu 

50 55 60 

Ser Phe Glu Ala Pro Lys Glu Thr Gly Glu Thr Ser Lys Pro Gly Glii 
65 70 75 , .80 

Lys Lys Glu Glu Lys Lys Val Glu Val Gly Val Lys Phe Pro Phe Ser 

85 90 95 

Ala Ala Lys Val Lys Glu Leu lie Glu Gly Lys Ser Leu Thr Leu Asp 

100 105 110 

Gin Asp Lys lie Gin Lys Val Leu Glu Glu Tyr Val Lys Asn Leu Pro 

115 120 125 

Arg Thr Ala Glu Thr Tyr Lys Pro Lys Glu He Glu He Lys Cys Phe 

130 135 140 

Lys Gly Val Asp Phe Ser He Ser Ser Leu Leu Ser Ser Gly Thr Lys 
145 150 . 155 160 

He Leu Asp Ala He Leu Tyr Ser Thr Tyr Lys Asp Ser Ala Glu His 

165 170 175 

Asn Phe He Phe Asp Val Lys Val Leu Ser Pro Asp Phe He Asp Ser 

180 185 190 

Lys Leu Leu Val Asn Asn He Glu Thr Gly Asn Arg Ala He Lys Ala 

195 200 205 

Ala Phe Cys Leu Val Tyr Asn Gin Gly Gly Leu Pro Ser Lys Thr Ser 

210 215 220 

Glu Glu Arg Pro Leu Ser Lys Phe Val Arg Glu Thr He Phe Arg Glu 
225 230 235 240 

Lys Asp Leu Lys Ala Asn Glu Leu Cys Glu Tyr Leu Ser Ser Ala Asp 
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245 250 255 

Pro Ser Leu Phe Pro Ser Gin Val Phe Leu Lys He Ser Leu Glu Asn 

260 265 270 

Leu Pro Thr Glu Val Ser Ser Arg Cys Lys Met Ser He Ala Gly Asn 

275 280 285 

Lys Ala Met Arg Tyr Ala Leu Leu Ala Gin Lys Phe Asp Lys Asp Glu 

290 295 300 

He Pro Val Pro Thr Glu Val Asn Pro Thr Thr Ser Ser Glu Tyr Met 
305 310 315 . 320 

Gin Lys Lys Glu Lys He Glu Lys Ala Lys Lys He Val Asp Val Leu 

325 . 330 335 

Cys Ser Leu Ala Ser Asp Phe Gin Ala Gin Val Lys Met His Pro Leu 

340 . 345 350 

Ser Pro Glu Arg Ser Ser Arg Lys Asn Phe Thr Leu Gin Leu Thr Ser 

355 360 .365 

Ala He Val Thr Ser Leu Ser Tyr. Lys Gly Arg Leu Asp Met Arg Lys 

370 375 380 

Ala He Glu Glu Lys Lys lie Glu Ala Phe Lys Arg Asp Glu Asn He 
385 390 395 400 

Phe Gly Arg Leu Asn Ala Leu Gly Gin Pro Thr Phe Pro Val Leu Thr 

405 410 415 

Asn Ala Asp Ala Asp Phe Ser Glu Leu Ser Val Glu Ala Val Lys Thr 

420 425 430 

Ala Tyr Gly Lys Lys 
435 
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<210> 3 
<211> 6 
<212> PRT 

<213> mirafiori lettuce virus 

<400> 3 . . 
Glu Gly Glu Thr Ala He 
1 . 5 

<210> 4 
<211> 6 
<212> PRT 

<213> mirafiori lettuce virus 
<400> 4 

Leu Pro Thr Glu Val Ser . 
• 1 5 

<210> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<220> 

<221> modif ied_base 
<222> (6) 
<223> i 

<220> 

<221> modified_base 
<222> (12) 

<223> i 

<220> . 

<221> modified_base 
<222> (15) 
<223> i 



<400> 



5 



garggngara cngcnat 



17 



<210> 6 
<211> 17 
<212> DNA 
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<213> Artificial Sequence. 

Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<220> 

<221> modif ieOase 
<222> (3) 

. <223> i 

<220> 

<221>. modified^base 
<222> (9) . . . 
<223> i 

<220> 

<221>. nodif ied^base , 

<222> (12) 
<223> i . 

<220> 

<221> modified_base 
<222> (15) 
<223> i 
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